This article presents new data on multinational enterprises (MNEs) located in the United States that engage in both research and development (R&D) and international trade in innovation-related services. The data show that these MNEs are more R&D-intensive in terms of employment than MNEs that perform R&D but do not engage in innovation-related services trade. The data also show differences in trade balances in different types of innovation-related services between R&D-performing U.S. parent companies of U.S. MNEs and R&D-performing U.S. affiliates of foreign MNEs.
ULTINATIONAL ENTERPRISES (MNEs) with a presence in the United States economy-both U.S. parent companies of U.S. MNEs and U.S. affiliates of foreign MNEs-are major contributors to U.S. technological innovation, as evidenced by their research and development (R&D) activity. An earlier article presented results from an interagency project that linked company information from BEA's annual activities of MNE (AMNE) surveys to company-specific information from the Business R&D and Innovation Survey (BRDIS), which is cosponsored by the National Science Foundation (NSF) and the U.S. Census Bureau. Results from that link indicate that in 2010, the share of total U.S. domestic R&D performance accounted for by U.S. parent companies was 71 percent, and the share accounted for by foreign-owned U.S. affiliates was 14 percent. 1 Given that MNEs are increasingly fragmenting their global production and supply chains (Johnson and Noguera) and extending the geographic scope of their R&D and innovation-related activities (Hall), a commensurate rise might be expected in their cross-border trade in intermediate services.
2 This may be particularly true for trade in services related to R&D and for 1. See Francisco Moris, "R&D Performance of U.S.-Located Multinational Companies: Results from Multiagency Survey Linking Project," InfoBriefs (February 2016). As noted in "Data Notes" in this report, the shares for U.S. parents and U.S. affiliates are not mutually exclusive because some U.S. parent companies are also foreign-owned affiliates.
More information about data link projects is available on BEA's Web site. charges for the use of intellectual property. Information on U.S. trade in services by MNEs for 2008 was obtained earlier from a BEA project that linked company information from its AMNE surveys to transactions data from its surveys of international trade in services. 3 Building on these separate two-way link projects, a new interagency three-way link project was recently completed involving BRDIS, the AMNE surveys, and the BEA BE-125 quarterly survey of Transactions in Selected Services and Intellectual Property With Foreign Persons. The three-way link results in integrated information for matched U.S. parent companies and majority-owned U.S. affiliates that engage in both R&D and trade in innovation-related services. These services include R&D services, industrial engineering services, and charges for the use of intellectual property, including industrial processes and trademarks. The interagency project aims to improve and enhance the data available on the R&D and innovation activities of MNEs. The project was initiated and funded by the National Center for Science and Engineering Statistics (NCSES) of the NSF and was implemented under an agreement reached by NSF, the Census Bureau, and BEA.
The data project provides new integrated information on the R&D performance, R&D employment, trade in R&D services, and international charges for the use of intellectual property for the subset of MNEs operating in the United States (U.S. parent companies and majority-owned U.S. affiliates) that engage in both R&D and the selected international trade in services covered for 2010.
5 Among the illustrative findings from the project, matched MNEs that report activity 4. Data from the three-way link on trade in industrial engineering services are not presented in this article because much of the tabular data from the project was suppressed to avoid disclosure of information on individual companies.
5. For the data year 2010 covered in the link project, trade in R&D services was collected as "research, development, and testing services." Trade in these services is currently reported as "trade in research and development services" on line 46 (exports) and line 114 (imports) of parent companies classified in manufacturing. 7 The domestic R&D labor force of U.S. parent companies in the three-way link was approximately 602,000 employees. These employees accounted for 43 percent of the domestic R&D employment of all R&D-performing U.S. companies and for 76 percent of the domestic R&D employment of R&D-performing U.S. parent companies identified in the two-way link. For U.S. parent companies in the three-way link, their domestic R&D employment accounted for 8.5 percent of their total domestic employment, which is higher than both the 7.6 percent R&D-employment share for all R&D-performing companies located in the United States and the 6.9 percent R&D-employment share for R&D-performing U.S. parent companies identified in the two-way link.
U.S. parent companies in the three-way link accounted for dominant shares of both U.S. exports and U.S. imports of R&D services. Their share of imports was 84 percent, substantially higher than their 63 percent share of exports (table 2). Imports of R&D services by the matched U.S. parent companies, which totaled $18.5 billion, exceeded their exports of R&D 7. A forthcoming NSF InfoBrief (to be released on the NSF Web site) will discuss additional BRDIS information based on the three-way link. services of $14.2 billion, in contrast to the positive U.S. trade balance in R&D services for all companies in 2010. Trade in R&D services, however, is only one of the channels through which U.S. parents can deliver their innovation-related services to foreigners. As will be shown later, parents had a large positive balance on their trade in other services.
Slightly more than half of the imports of R&D services by the linked U.S. parent companies were by parent companies in manufacturing, and another 40 percent were by those in information (table 3) . Exports of R&D services by the matched U.S. parent companies were predominantly by manufacturing companies; these companies accounted for slightly more than 80 percent of these exports. This share is comparable with manufacturing's share of the domestic R&D performance of parent companies. For both exports and imports, trade in R&D services by the matched U.S. parent companies was predominantly with their foreign affiliates.
U.S. parents' trade in R&D services reflects both services performed by one unit of the MNE for another and allocated expenses related to the firm's R&D. Imports of R&D services by U.S. parents are likely to reflect reimbursement of foreign affiliates for their R&D expenses, cost-sharing arrangements for the development of new technology by affiliates, or payments for services provided to the parent. A substantial amount of R&D is conducted by foreign affiliates of U.S. MNEs to meet local tastes or to benefit from proximity to new sources of knowledge or talent. 8 In contrast to their negative balance in R&D services, U.S. parent companies matched in the three-way link had a large positive balance in charges for the use of intellectual property in 2010. The linked U.S. parents' receipts (exports) of $93.0 billion exceeded their payments (imports) of $20.4 billion by more than fourfold (table 2). Matched U.S. parents accounted for 86 percent of U.S. receipts for the use of intellectual property abroad, a share substantially above their 63 percent share of U.S. payments for the use of foreign intellectual property.
About a third of the total receipts of matched U.S. parents for charges for the use of their intellectual property consisted of charges for industrial processes, and another ninth consisted of charges for trademarks. The remaining receipts consisted of charges for computer software, franchise fees, audiovisual and related products (including movies and television programming, books and sound recordings, and broadcasting and recording of live events), and other intellectual property.
9 The matched U.S. parents accounted for 93 percent of total U.S. receipts for industrial processes 9. Detail on these other subcategories of charges for the use of intellectual property was not tabulated for the data from the three-way links. NOTES. "Three-way link" refers to BRDIS-USDIA-services trade link. For an illustration of two-way vs. threeway links, see Figure 1 . R&D services for 2010 include transactions in testing services. Data are not weighted. Detail may not add to total because of rounding. Industry classification is based on BRDIS according to dominant business code for domestic R&D performance where available. For companies that did not report business codes, classification used for BRDIS was assigned.
Sources: National Science Foundation, National Center for Science and Engineering Indicators, U.S. Bureau of Economic Analysis, and U.S. Census Bureau, R&D Data Link Project 2008 -2010 and for 76 percent of total U.S. receipts for trademarks.
Almost all of the matched parent receipts for charges for the use of intellectual property were accounted for by parents in the manufacturing and information industries (table 3) . The share for the information industry was about the same as the share for manufacturing, each just under 50 percent. Matched parents in manufacturing alone accounted for 87 percent of the receipts for both industrial processes and trademarks in the three-way link.
Charges for industrial processes accounted for twothirds of the payments (imports) for charges for the use of intellectual property by matched U.S. parent companies (table 2) . Charges for trademarks accounted for 10 percent. Matched U.S. parents accounted for a dominant share (72 percent) of total U.S. payments for industrial processes, but they accounted for less than half of U.S. payments for trademarks.
About three-fourths of the payments for charges for the use of intellectual property by matched parent companies was by parent companies in manufacturing, and an additional fifth was by parents classified in the information industry (table 3) . Parents in manufacturing accounted for almost all of the linked-parent payments for industrial processes and for more than 80 percent of the linked-parent payments for trademarks.
Results for U.S. Affiliates
Majority-owned U.S. affiliates that engage in both R&D and trade in services performed $32.0 billion in domestic U.S. R&D in 2010. They accounted for 12 percent of the domestic R&D performance of all U.S.-located companies and 81 percent of domestic R&D performance of majority-owned U.S. affiliates that perform R&D identified in the two-way link (table 1) . Affiliates in manufacturing conducted almost 90 percent of the domestic R&D performance of affiliates in the three-way link.
The domestic R&D labor force of majority-owned U.S. affiliates in the three-way link was approximately 116,000 employees. These employees accounted for 8 percent of the domestic R&D employment of all R&D-performing U.S. companies and for 75 percent of the domestic R&D employment of matched R&D-performing U.S. affiliates in the two-way link. For U.S. affiliates in the three-way link, their R&D employment accounted for 9.0 percent of their total domestic employment, which is higher than both the 7.6 percent R&D-employment share for all R&D-performing U.S. companies and the 7.3 percent share for R&D-performing U.S. affiliates identified in the two-way link.
In contrast to the linked U.S. parent companies, majority-owned U.S. affiliates in the three-way link had a large positive balance in R&D services. Their exports were $7.0 billion and accounted for 31 percent of total U.S. exports of R&D services. Their imports were $2.4 billion and accounted for 11 percent of total U.S. imports of R&D services (table 2) . Three-fourths of their exports of R&D services were by affiliates in manufacturing, and another fifth were by affiliates in professional, scientific, and technical services (table 4). More than 90 percent of their imports of R&D services were by affiliates classified in manufacturing. Foreign MNEs often find the United States to be an attractive location for their R&D activities because of the access to new sources of knowledge, a supply of skilled labor, and opportunities for collaboration through proximity to NOTES. "Three-way link" refers to BRDIS-FDIUS-services trade link. For an illustration of two-way vs. threeway links, see Figure 1 . R&D services for 2010 include transactions in testing services. Data are not weighted. Detail may not add to total because of rounding. Industry classification is based on BRDIS according to dominant business code for domestic R&D performance where available. For companies that did not report business codes, classification used for BRDIS was assigned.
Sources: National Science Foundation, National Center for Science and Engineering Indicators, U.S. Bureau of Economic Analysis, and U.S. Census Bureau, R&D Data Link Project 2008 -2010 leading universities and clusters of industrial research activity. 10 In trade connected with charges for the use of intellectual property, the matched U.S. affiliates ran a negative trade balance. Their payments (imports) of $15.2 billion were twice as large as their receipts (exports) of $7.7 billion (table 2). Their payments accounted for almost half of all U.S. payments for the use of intellectual property, while their receipts accounted for only 7 percent of all U.S. receipts for the use of intellectual property.
About two-thirds of the payments by matched U.S. affiliates for the use of intellectual property consisted of charges to the affiliates for industrial processes, and another 20 percent consisted of charges for trade-10. See Berry and Kaul.
marks. Matched affiliates in the three-way link accounted for slightly more than half of total U.S. payments for the use of industrial processes and for about 70 percent of U.S. payments for the use of trademarks. For both industrial processes and trademarks, almost all of the payments by matched affiliates were charges to affiliates classified in manufacturing (table  4) .
Slightly more than half of the receipts by matched affiliates for the use of intellectual property consisted of charges for industrial processes; charges for trademarks accounted for only 5 percent of the receipts. Affiliates in manufacturing accounted for about 80 percent of the receipts by matched affiliates for industrial processes; affiliates classified in the information industry accounted for most of the remaining receipts. Manufacturing affiliates also accounted for more than 85 percent of the receipts by matched affiliates for trademarks.
Methodology for the Data Link Project
The Business R&D and Innovation Survey (BRDIS) was linked with each of the two activities of MNE surveys from the Bureau of Economic Analysis-the survey of U.S. direct investment abroad (USDIA) and the survey of foreign direct investment in the United States (FDIUS). The master files from each of these two-way links (BRDIS-USDIA and BRDIS-FDIUS) for 2010 were then separately linked via common company identifications with microdata for the sum of the four quarters of 2010 from the BEA Survey of Transactions in Selected Services and Intellectual Property With Foreign Persons, resulting in three-way links for each of the MNE subsets covered in this article (U.S. MNE parent companies and majority-owned U.S. affiliates of foreign MNEs). Validity checks of matches and selected cross-survey data were performed using, for example, information from previous two-way links.
Linked data shown in this article are based on unweighted aggregates. See chart 1 for an illustration of the three-way link for matching U.S. MNE parent companies using BEA's USDIA survey. Similar steps were performed to complete the three-way link for majority-owned U.S. affiliates of foreign MNEs using 2010 data from BEA's FDIUS survey, BEA's services trade survey, and BRDIS.
